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(57) Abstract: [1,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by the following general formula (I) or pharmacologically 
acceptable salts thereof which show an adenosine A 2A receptor antagonism and are useful in treating and/or preventing various dis- 
O eases caused by the hyperfunction of the adenosine A 2A receptor: (I) wherein R 1 represents optionally substituted aryl or optionally 
^ substituted heteroaryl; R 2 represents hydrogen, halogeno, optionally substituted lower alkyl, optionally substituted aryl or optionally 
O substituted heteroaryl: and R 3 represents a group of any of the following formulae (A), (B) and (C). 
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J&jKfcfCHu «;LtfTHF, S?***^ ^>"^> h**^ T 

ft** (VIII) fe«»*t»U<»4RJSfc^«tt**Jlt+- is*-***** 

t<«i~iosft©ft*fe ax) t. is*-***** »^b<«i~3 

©W©a«-eiO»lll-24«HIIRft***wi:fcJ:9ft** (IB') 
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as-?#5o sfcttft** (viii) zmm&-b t< it^K^m^tmm^, 1 

Slr-ToiM, ff* b< f^rlOSft^ft** (IX) tm%-18~100°C(Dm 

i£f3:.};<9ft*fe (IB') Sr#Sii^T^5o ^C^ttMHTft 
y N 3rVl^ N t"7K THF> S^t^iJ-^ DMF, v^^vKT-fc 

)*&T?*fcttS*LTJflv>5;: i^TtSo il^^^Tn^iJi: LTHu #l;Ltf7k 

y y ^^frtf btis ff* l<« h y r-t ^*&ft 

5»*ft, #l;ttfiiii> ttffl^ &ifK iSiMfl^p-^ 

.ft** a) ©ffctts &snt£&. »flr*tt#. 7t^nt£ft> *fci±3:*» 
ft*# (i) ©msriKiUxfcv^SK ft** (i) &m.<D : mx-mbtizM£iz 

te> ^(D*Hmmirth\-££< ^ »2^T#bft5^§*Kii, ft** (I) 
*aS*»3ttEK»»**:tt»»**T, »Sfctt*fctt:!M«rta italic J: 
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not, it&m (i) &£xf*<Dmm±ff®ain5i&iz. &tattt&m®mk<o 
*i«d) 



NH 2 
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SBi£(6) 


R' 


NH 2 

N^N-N (ID) 




R 3 


R 1 


51 
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CH 3 < 




- 54 
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56 







Bruns fcO^ife V =l y — • 37 7 — -^r = p v 5 — ( Molecular 
Pharmacology) % 29#, 331H (1986¥) ] fc*T©afe£fcJn*.TfTofc. 
7 S> F j»^ft:«r. « Lfc50 mmol/L h y J* (t Ko W ^) 757^ 

fy-mmm. (MTrisHcim-t-) am (phw) *°y 

if- (KinematicaM) £JB V^TBSI Lfc c (50,000xg, 
10&IW) L, #b^fcMtH-St/|Rl*0 50 mmol/L Tris HC1 aWSeSriD^. 
TSSBHSU P«©iI4j>$H££fTofc 0 #&Jxfc**MfcJR*fcU 5mg 
/mLOftiiAlCJiliSJ: 5 50 mmol/L Tris HC1 a®& [10 mmol/L&fc 
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±C0!ftftL£llll&»*ttl mLH, h y ^^AT'^^LfcCGS 21680 
{ 3 H-2-[p-(2-^^^^^^/i^)7zc^^T 5 7]-5'-(N-3i^*/1'aJ?^^ 
K)77/ : 40^r^— y -/mmol ; ■ ^ >- K • — t JJ 

T (New England Nuclear) &£g [If ■ v^— *vv- • • 7 r — ^ = * 5?— • 
T> K • ^ 1/ & ft* ■ ±y k° a ^ 7 1 ^ 5/^^ (The Journal of 

Pharmacology and Experimental Therapeutics) „ 251#, 888H (1989^) ] } 
50 nL (ftfc»£4.0 nmol/L) :J3 J:tflW*fc£*50/* LSrJPfcfc. jl^?r25 0 C 
T120#IH»lIgU (GF/C; Whatman *t§8) ±T?fc5i!R5lit 

ilb, E^fc*^Lfc5|tL©50mmol/LTrisHCia»^-e3lHl?5fc^Lfc„ #7 
^»«^^^T^^tC^L, i/V^W-*- (EX-H ; fP^M^IIItt 
S!) Jfelt«B*S:*#:^V^t — fa l'**^*- (Packard^) T? 

K»^«JOAstAS^(*:3IS-a- ( 3 H-CGS 216803^^) fc*t-r3|B«©JUilH: 

■^T- — ^*-*«*«rt^» — y xl0 ° 

^JS^ii (4. ^^-a-^##^T-C©sH-CGS 21680^^«gftT*fe 9 „ 
I4n 100 mmol/Lv^ xx^yf-jVTf / iX^(CPA ; Sigma |± 
SI) #^T"e^ 3 H-CGS 21680*t£j(*ltfBJtT?*>*K HHbfiF^ET-ewfe'&it 
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CGS 21680^^^7 9 \s~7%/— (imfe) Wt5P 

lg»S-e*)5. cgs 21680 (7fy ~yi/A2A$L&fc{EffliM) &m&ftfr&J3.-t 

Zt.TTJ is^A.2A§L?&fc*ft L XW.&M4kfc<D I 3 (medium sized 

spiny neuron) 

;ft<5 [v 5 ^*— T^/L' • ^"T^ • — a — n-^-^-xy^. (Journal of Neuroscience) , 
16#, 605H (1996¥) ] o ZV^kfrb, 7f; Vi'AaAft&fcfftMSlilft 

5Sffr©£ftt£ddY-7?* (&S22~25g, H*SLC) ^llf«V^Ii$:' 
fro fee CGS 21680 (RBIttK) (TCilltt© fc*f#U 10 

M g/20^ £ K£A bfc c f*»ft£fett0.5%* (£* 

m> MCiB&i-) i*mimikM)"zmmLxm^it. cgs 21680 

(0.5%MC^**«f*:»!B) fc^n^ix&nfi^Lfc 
*10 gfcfc 5 0.1 mL) . fc*fc£ftJSt£ll$ra«U:ilE-f ^4.5 cm, tfgl.O cm 

*^v^>-|6«*lll«tfc. ttiMb-frfctt^TlO mg/kg ^P^^LfCo 91 
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;v • h^y^v^^a^ (Journal of Neural Transmission) % 8# N 39-71K 
(1994¥) ] . 

mffifOWmVi-?** (ftfi22~25g. 0*SLC) fcljnORE/flVT***: 
=frofc„ ^MWSira^ttx M£23±l'C,iIg55±5%tf>»4fe£l*3-?SiWU 
ft*5it;*«:e*»-«5l***:- Vi?/Ufc° >-(5mg/kg> T#:7n : |g-8£ 

HU *^v^-^=»Ta«5 (1**012 *3**J££2|i) £*H"^*£ 
»giJb-CH*l^Lfc. 8**ft^*»0.5%MC«:$*U*:aitffl*«* (** 
iSSHttM) L"OBV\ |**fl2^lbSr^tpH»**fctt«*^** 
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&tniEE-foiSi£4.5 cm, ffil.O cm^-SK^V xW}wifc<D&, ffi&&©*£rMS 

SJ&i&fefcli 10011 toi/^ v:/^—;* = T# S 3££*T £ ft o fcMfc^ Lfc 0 
***** 5 
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-1,2,3,6-^ h7t Kof!)^ (fi^ MPTP^B&i-) ^r^fi-f^W^ 

r<D MPTP ^JlgffiftS(1:/^ 0 -= 3 f^y>-^^^T^i:UT^b^l:v^5 C^n 
v— 7^ • ^ • If • ^v-a^A" 7*f5- • • iM^* * 

j.- • • j.— (Proceedings of the National Academy of Science USA) > 
80#, 4546K (1983¥) ] o =»*^-« V M4*C»«KJR 

f-^m^^. • V^— (Neuroscience Letter) . 57# N 37H (1985¥) ] s 

2~3Si^<^W= I ^^-^^5 / I s ««300~375 * 0*^^) Srl»4 
BE/8^T***rfTofc. MPTP OBBttkS) SrSEltfflia*** (**«»fc 
K) U 2.0 mg/kg£ 1 0 1®, 5 0 ffl = * l^-** y b ftTfctt-* Lfc. 

ifc^Wc 1**^*140.3 % Tween80, 10 %L L 
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•Cfc&Lfrofc [*fEJSEtfcS: fr-f/Ua* y ^li&ft&yt (Wilcoxon Rank 
Sum test) ] 

mm<D^^ it^mu it&m. it&m, o&*i6*s3:xffc&m 

t»»«5 (*»m#Fao$J£) 

«*»4&fcLTtt, ddYtHtt-r?* (ftS21~26g, B^SLC) &1P10E5T- 
Mtfc 0 ^HSMHWSJIIW^Bu M23±1°C, ffigB5±5 %(D||»StfitU 

0.3% Tween80*»aiJ:IK»LT, ttftHMftl B#F^H(f^lOmg/kg$r^PS^L 
fc 0 &t£*H!8i$tefix 0.3% Tween807K«O^^10mL/kgMPS-^Ufc o T 
lfrB#F B 1©8fl^fiPorsolt©#& [TVl'S/-? • T>TA^"*4 ^ /U • • 7j 
/u-v f5 • a: • K +r ■ T7t° (Arch, int Pharmacodyn.) 229# x 
327-336H(l977¥)] M litfTo fc„ -fftfr^ 1^7 * U A<m<DBffi1&7k 
ttf (E^lOcnu ffi£25cm) (I, *i&23±lt;0*&^£9cmte3fto-C^$';*4r 
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MIT, t<Dm<D4^m (240#) t*5rt5aK3SfT»Sr*^*A»ofc«FPfl 
^rfTofc 0 ft£5, *S&l$Maj£tt\ 2E£^H#K#iglU 
Steel-testfe $r/B V > X o fc 0 



H7* 







0.5% MC (HEtt^liS) 


176.6 ±20.9 




8.5±3.3(p<0.0l) 


0.5% MC (|ttfe*tJ£) 


206.6 ±8.2 


^b-a-^5 


75.6 ± 18.5 (p<0.0l) 


0.5% MC (fcttfcMB) 


181.6 ± 10.3 




31.3 ± 16.3 (pO.Ol) 



it&m, fl2<fr*5*J:Wk'6'»6W:lO mg/kgj&P ^I&ffl©^^: 
fi*±K£!9, (I) £fc«©liS±l^£ai,5J£Ji, ftl2t£TT; 9 s 
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sawn** 5 **. 

ns. £fc s wz_t£&n<DmMM. miRm. ta&m. mmm. mmmu %<t 
nrnz-SGLx^xb^o 

*|c J: ®^ ^AiA&fc^ lEJcoti-lOO mg©*Ht?l 
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mm<\#£vntmx~%^btiz>y* Ywrnnxm*** wvoh-nmr) 

***Il : N-(4-^nD-2-^f^t[l,3]^!) 5 A>)- N' 

2-7P/f/H:K7i?K65'g (515mmol) fcitfDBU 70 mL (510 mmol) 
£DMF 150 mLfc** U rftKl4,6-^ a b -2-* ***** V 5 
DMF (50g,256mmol/100mL) l*)i&£45 tl#TfcW»bfr#fe* 

2mdWLtt»***-CpH«r6'-7fc««ELr, £$«ll7»£« bfc Q #b 

jM/AT? h V fV-isa > (2IU) L"C> flJlfl^t) (fl^ftA) 56.9 g^Sfe^ 
ftgft i: LTWfc (IR*78%) 0 

iH NMR (5 ppm, DMSOde) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, J = 

0.7, 1.7Hz, 1H), 7.28 (dd, J = 0.7, 3.3Hz, 1H), 6.70 (dd, J = 1.7, 3.3Hz, 1H), 

6.30 (brs, 1H), 2.50 (brs, 3H). 

Mass (m/z) : 284, 286 (EI + ) 

m (KBr) : 3750, 1654, 1560, 1478 cm 1 

jgfc& : 185 °C 

: 7-^P-3-(77^-2-f^)-5-^^lU4] h V T 

>/ d [4,3-c] M° V ^ V > Offc-a^B) 

'7*=tyWW$.T. (225 g, 1.58 mol) Sr^V^ 320 mLl: 

ii^,rtlMt^^^ p ^ y 340mL(256 g, 1.58 mol) £2)0*1 
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90 VX-mtifffi¥to®Ltz 0 it^A 90 g (316 

mmoDtriPx, £ kKl60 °CX*2 ^FWLfcc £J»7iL BLfc®m<DftU 

iH NMR ( 5 ppm, CDC1 3 ) : 7.75 (dd, J = 0.7, 1.7Hz, 1H), 7.44 (s, 1H), 6.97 
(dd, J = 0.7, 3.3Hz, 1H), 6.66 (dd, J = 1.7, 3.3Hz, 1H), 2.63 (s, 3H). 
Mass (m/z) : 266, 268 (EI + ) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
M : 122-124 °C 

yn[i,5-c]fc°y 5: i?y (Ik&mc) 

fc^m 2.7 g (10 mmol) £THF 8.5 mL fcjfeffl L s tR^TDBU 1.5 mL (10 

Ut D KJ&^Tm. ^Tt±JLfc©fr^THF-CSfc#b, HMfcl^ (lt1^C)2.1g 

LT#fc 0&^81%)o 
m NMR (5 ppm, CDCI3) : 7.65 (dd, J = 0.7, 1.7Hz, 1H), 7.36 (s, 1H), 7.28 
(dd, J = 0.7, 3.3Hz, 1H), 6.60 (dd, J = 1.7, 3.3Hz, 1H), 2.78 (s, 3H), 
Mass (m/z) : 266, 268 (EI + ) 
IR (KBr) : 3745, 1596, 1508, 1452 cm 1 
fifc£ : 230 °C 

#%#J4 : -2-(7 7y-2-^/V)[l,2,4] b V 7 V n[l,5-c] t° V 

*^y-5-^/v](3,4-^ h^^)7 5> (flS-fr»D)_ 

fl^ftB 50.0 g (l87.5mmoD £THF 600 mL W£$PU rtU-DBU42mL 
(280 mmol) ^^X, M^ttSO^Wat^Lfc. RJS*ttfc3,4-^ h^v^ 
y^vT^y 94g (563 mmol) ^r^JPx.. 60 ^T'^12 ^IHft^tfc. &J&^T 
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^74%) o 

iH NMR ( 5 ppm, CDCI3) : 7-60 (dd, J = 0.7, 1.7Hz, 1H), 7.20 (dd, J = 0.7, 

3.3Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J = 7.9Hz, 1H), 6.61 (brs, 1H), 6.58 

(dd, J = 1.7, 3.3Hz, 1H), 4.74 (d, J = 5.6Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H). 

Mass (m/z) : 385, 387 (EI + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

K& : 193 °C 

mm . 7 -^pa-2-(77>'-2-^/l')la4]H)7/n[l ) 5-c]t ,, J 

5 — 5— -r ^75 * (it&W 

ffc£»D 50.0 g (130 mmol) *hV7A'*v&& 260 mL «t> Z.tl\Z. 
yyyA,*u*9^*>vi£>m. 50 g (333 mmol) HXXfT-V-A' 42 mL 
(390 mmol)»^ *»-Ctt2*lffll»bfc. RJS*T«K h P 7**n|M 
**M*U R**3IC*tl!:ttff2 mol/L *HMb^ h P frA***"?^* 
PttWPfflEUfc. fffflLfcHfr*^**^***'*** -*pp*/uA-CP* 
7P-LT, MM* 25.6 g fcefeHfc* 0K*83%) 0 

iH NMR (5 ppm, CDC1 3 ) : 7.64 (dd, J = 0.7, 1.7Hz, 1H), 7.25 (dd, J = 0.7, 
3.3Hz, IH), 7.04 (s, IH), 6.60 (dd, J = 1.7, 3.3Hz, 1H), 6.30 (brs, 2H). 
Mass (m/z) : 235, 237 (EI + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 
MA : >270 °C 

#3f#]6 : 7-^on-2-(3-7/Vi-n 7 * = /u)[l,2;4] h P T ✓ o [1,5 -c] 

y/^/i.t K9^V«r^T\ fls^*F*#fc 0W8.6%) . 

iH NMR (5 ppm, CDCI3) : 8.34 (brs, 2H), 8.03 (dt, J = 7.9, 1.3 Hz, IH), 

7.90 (ddd, J = 1.3, 2.6, 9.9 Hz, IH), 7.62 (dt, J = 5.6, 7.9 Hz, lH), 7.40 (ddt, 

J = 1.3, 2.6, 7.9 Hz, IH), 7.09 (s, IH). 

IR (KBr) : 3446, 1670, 1604, 1597, 1560, 1551, 1471 cm 1 
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|H£ : 275-276 °C 

#*07 : 1-15-T 5 J -2-(7 7 ^-2-^^)11,2,41 h V 7/n[l,5-c] 
try * *^-7->f /ultr^U v J >'-4-^-^('(b-^tiG) 

##«5T?#bn5flS^*B 5.00 g (21.2 mmol) £DMS0 60 mLK&ft U 
1,4-^**^-8- 7 if * ^n[4.5]x^^ 10.6 g (74.2 mmol) 

Lfc *jSE*e*UT#biH5a*K:r*V^ 100 mL*3<fctf2 mol/L i£l£ 
100mL^^nx.T60 1CT?»2 #ISHJM*Lfc. Rfc*T** 

LT> ffBft** (fc**G)4.09g «refe»*kb"C#fc (»65%) „ 
»H NMR (6 PPm, CDCI3) : 7.60 (dd, J = 0.7, 1.7Hz, 1H), 7.17 (dd, J = 0.7, 
3.3Hz, 1H), 6.57 (dd, J = 1.7, 3.3Hz, 1H), 6.13 (s, 1H), 5.70 (brs, 2H), 3.92 (t, 
J = 5.9 Hz, 4H), 2.55 (t, J = 5.9 Hz, 4H). 
Mass (m/z) : 235, 237 (EI + ) 

Sftfll: 2-(7 7 y-2-^^)-7-(8aS- ^ t Ka tfa n[l,2-a]f 
7^y-2-^f;l')[l,2 1 4]h!)7/n[l 1 5-c]^!J5^^-5-^^^ (ft* 

#^5^bJi5ft^E 500 mg (2.12 mmol) &DMSO 10 mLCSS U 
880 mg (6.37 mmolX SaS-**** Kn fcTP P U,2-a] t°y 5? 
V802 mg (6.36 mmol) *iP*., 140 "CT:* ftWJ»*Lfc. E*&*Tfc, E 

»»*^tap*.-c«iau, ****** ^ 
^ ^ j ^u/mm^^^m-n^n lt, (fc**tf 360 

mg LX#fc (4X^35%) . 

iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.26 (dd, J = 0.7, 
3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, lH), 6.04 (s, 1H), 5.61 (brs, 2H), 4.38 
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(d, J = 11.2 Hz, 1H), 4.18 (d, J = 11.2 Hz, 1H), 3.18-3.09 (m, 3H), 2.68 (t, J 
= 11.2 Hz, 1H), 2.34-1.48 (m, 7H). 
Mass (m/z) : 325 (EI + ) 

IR (KBr) : 3184, 2800, 1662, 1643, 1597, 1442, 1438, 1338, 1224, 1092 cm 1 
MM :262 V 

Ttm^m : C 16 Hi9N 7 O0.1 • H 2 Ot LT 
ff^jg (%) : C = 58.74, H = 5.91, N = 29.97 
(%) : C = 58.67, H = 5.99, N = 30.05 

mmm 2-15-7 k j -2-(?7> -2- 4^)11,2,4] h y d[i,5- c ] 

t'U M-TRfiaS-*? k Kb k°n n [l,2-a] ^7^-7- 

(te£^2) 

: 24%(^ / -^/HFt^f^tS^fH ; 6&t&*) 
iH NMR (5 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.58 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.80 (d, J = 4.6 Hz, 1H), 4.39 (d, J = 13.5 Hz, 1H), 4.16-4.26 (m, 2H), 
3.27-3.37 (m, 1H), 2.96 (d, J = 11.2 Hz, 1H), 2.84 (dt, J = 3.3, 12.2 Hz, 1H), 
2.42-2.54 (m, 1H), 2.13-2.24 (m, 2H), 1.97 (dd, J = 5.6, 9.2 Hz, 1H), 
1.61-1.66 (m, 2H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3282, 3136, 2804, 1606, 1572, 1512, 1441, 1375, 1338, 1246, 
1169 cm 1 
RA : 271-272 °C 
7D3jf##T : C16H19N7O2 tLX 
tfjMft (%) : C = 56.29, H = 5.61, N = 28.72 
(%) : C = 56.10, H = 5.62, N = 28.37 

mnma ■. 2-[5-rs ;-2-(yyy-2-< y*)[i.2.4] h v r^n[i,5-c] 

k »y *i?y-T-4;],]-lS,&aS-*t* t Kn t°a n [l,2-a] t*7 ^>-7- 
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IR^ : 30%(^*/ ; fife^*) 

iH NMR (5 ppm, DMSOds) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.59 (brs, 2H), 
7.06 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.78 (d, J = 4.6 Hz, 1H), 4.34-4.45 Cm, 1H), 4.13-4.28 (m, 2H), 3.32 (brs, 1H), 
3.01-2.85 (m, 3H), 2.61 (t, J = 11.0 Hz, 1H), 1.23-1.33 (m, 4H). 
Mass (m/z) : 341 (EI + ) 

IB, (KBr) : 3323, 1660, 1612, 1597, 1560, 1508, 1456, 1396, 1166, 1072 cm ' 
ftjft : 261 'C 

tc*#*t : C16H19N7O2 • 0.2H 2 Oi: VX 
tUHff (%) : C = 55.71, H = 5.67, N = 28.42 

mmm (%) : c = 55.96, h = 5.79, n = 28.22 

nmU: 2-(79^-2-WA')-7-(7R,8aS-7-^ Ku 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.74 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.15 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, lH), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, lH), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

IR (KBr) : 3160, 2940, 2827, 1658, 1644, 1560, 1458, 1388, 1381, 1242, 
1198, 1111 cm 1 
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Tumftffi • C17H21N7O2 t LT 

: C = 57.45, H = 5.96, N = 27.59 

mmm (%) : c = 57.11, h = 6.07, n = 27.32 

H»J5: 2-(7 7^-2-^/V)-7-(9aRS-^^^t KnfU F[l,2-a] 
^^ y _ 2 _^ 1/ )[ lj 2 i4 ]by7/n[l,5-c]klv^-5-'f^7^ (ft 

IR^ : 46%(@^^3 : -^/^"C*S^bb ; 6£$&*) 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1-0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3142, 2935, 1657, 1597, 1506, 1458, 1433, 1338, 1217, 1140 cm * 

|Rj& : 219 °C 

7c*#*f : C17H21N7O • 0.2H 2 Oi: VX 
tmttf (%) : C = 59.53, H = 6.29, N = 28.58 

mmm (%) : c = 59.59, h = 6.28, n = 28.42 

mm\6: 2 -(77^-2-^^)-7-(9aR-^^^t Kb k°7 *? J [2,1- 
c]l,4-t^t^>'-8-^^)[l,2,4]M)7)/n[l > 5-c]t'y f A'T 

5 y (fc£fe6) 

iH NMR (5 ppm, CDCb) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.74 (brs, 2H), 
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4.15-4.05 (m, 2H), 3.68-3.91 (m, 3H), 3.32 (t, J = 10.6 Hz, 1H), 3.07 (dt, J - 
3.0, 12.5 Hz, 1H), 2.84 (d, J = 12.5 Hz, 1H), 2.72 (d, J = 11.5 Hz, 1H), 
2.26-2.61 (m, 4H). 
Mass (m/z) : 342 (EI + ) 

IR (KBr) : 3156, 2843, 2333, 1666, 1647, 1603, 1446, 1231, 1196, 1124, 

1067 cm 1 

m& : 224-225 °C 

jumftffi : C16H19N7O2 • o.imot LX 

(%) : C = 56.00, H = 5.64, N = 28.57 

mmm (%) = c = 56.19, h = 5.63, n = 28.21 

mmm: 2 -(3-7^a7^^)-7-(7R,8aS-7-^ h*i/**** 
Kak 1 Po[l,2-a]f7v?y-2-^^U4]M)Tyn[l ) 5-c]tl SS^- 

5-> (AsTS* (^#7) 

: 19% (T-fe h ^"CW^i! ; Sfeffr*) 
iH NMR (5 ppm, CDC1 3 ) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

IK (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm 1 

: 190-191 °C 
jzMftffi : C19H22FN7O • 0.lH 2 O£ LX 

tHH& (%) . : C = 59.24, H = 5.80, N = 25.45 

mmm (%) : c = 59.27, h = 5.99, n = 25.25 
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Hiflg: 2 -(3-7/^n7^=^)-7-(9aRS--^^^t FPfy K[l,2 
_ a ]^7^y-2-^/V)[l,2,4] r- P T/n[l,5-c]^ 5 v^-5W *7 5 J/ 

W : 19% (Tir h ^T?Wlt* ; 

m NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

IR (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm 1 
jR£ : 190-191 °C 

7C*##T : C19H22FN7O • 0.1H 2 0£ UT 

fHUfi (%) : C = 59.24, H = 5.80, N = 25.45 

nmW (%) : C = 59.27, H = 5.99, N = 25.25 
mmW9: 2-(3-7/U*a7*=^)-7-feaE-*^^t Fp vV [2,1 
-dl.4-***^^-8--f^)[lA4IhPT^n[i,5-dtrp 

W : 23% (T-fc V ^"CHifeia ; & 

iH NMR (6 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.41 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.05 (s, 1H), 5.70 (brs, 2H), 4.05-4.15 (m, 2H), 3.91-3.68 (m, 3H), 3.32 
(t, J = 10.6 Hz, 1H), 3.07 (dt, J = 3.0, 12.5 Hz, lH), 2.84 (d, J = 12.5 Hz, 1H), 
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2.72 (d, J = 11.5 Hz, IH), 2.61-2.26 (m, 4H). 
Mass (m/z) : 370 (ES + ) 

IR (KBr) : 3142, 2871, 2365, 1670, 1605, 1560, 1508, 1458, 1410, 1227, 

1113 cm 1 

Aft : 232-233 °C 

jtmftVr : Cx 8 H 2 oFN 7 0 t LX 

ft-gft (%) : C = 58.53, H = 5.46, N = 26.54 

mm (%) : C = 58.57, H = 5.55, N = 26.48 

mmm ■. i-is-ts j -{2-7? ^-2-^)11,2,4] h v 7^u >5 -c] 

1|3£$ : 42% (%f$£x- ! ?-Jl'/^ :3 ri' '» S 

iH NMR (S ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.14-7.37 (m, 6H), 
6.55 (dd, J = 1-7, 3.3 Hz, lH), 6.05 (s, IH), 5.60 (brs, 2H), 4.00-4.07 (m, 2H), 
3.21-3.32 (m, 2H), 2.79 (s, 2H), 1.57-1.78 (m, 4H), 1.32 (s, IH). 
Mass (m/z) : 390 (EI + ) 

IR (KBr) : 3142, 1682, 1653, 1608, 1558, 1497, 1446, 1417, 1369, 1240, 

1182 cm 1 

Iftjft : 240-241 °C 

%m£ffi : C2iH 2 2N 6 0 2 t VX 

It^jfi (%) : C = 64.60, H = 5.68, N = 21.52 

Mmm (%) : C = 64.72, H = 5.69, N = 21.64 
Uttflll: i-[5-T5y-2-(77>-2-^^)[l,2,4]hyTya[l,5-c] 
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iH NMR ( 8 ppm, CDCb) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.44-7.16 (m, 5H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.10 (s, 1H), 5.62 (brs, 2H), 4.24-4.15 (m, 2H), 
3.50-3.34 (m, 2H), 2.15-2.03 (m, 2H), 1.83-1.76 (m, 2H). 
Mass (jn/z) : 410, 412 (EI + ) 

IR (KBr) : 3229, 2862, 1622, 1597, 1545, 1448, 1381, 1211, 1009 cm 1 

lfe£ : 258 °C 

Ttmfttir ■■ C20H19CIN6O2 • 0.5 t UT 

thSHS (%) : C = 61.77, H = 5.07, N = 18.39 

gmw. (%) : c = 61 - 84 ' H = 5 - 09 > N = 1839 

jU ]-2-(yyy-2-^^)[i,2A)y yryn[i,5-c]t°y 5^-5-^T 
i»ji©jsiifc m&-?%T^y*m^x, um^m (^#12) * 

: 46% J — /i^HSfe* ; 6fe$&*) 
iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33 (s, 4H), 7.16 
(dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.09 (s, lH), 5.76 
(brs, 2H), 4.13 (d, J = 12.9 Hz, 2H), 3.30 (dt, J = 2.6, 12.9Hz, 2H), 3.01 (s, 
3H), 2.12-1.84 (m, 4H). 
Mass (m/z) : 425, 427 (ES + ) 

IR (KBr) : 3340, 3145, 2942, 1647, 1616, 1558, 1508, 1446, 1417, 1387, 
1336, 1234, 1120, 1072, 1008 cm " 
jftjft : 210-211 °C 
jtm^ : C2iH2iClN 6 0 2 t 

H-JMt (%) : C = 59.36, H = 4.98, N = 19.78 

mm\% (%) : C = 59.22, H = 5.15, N = 19.72 
Httfll3: i-[5-T^y-2-(77V-2-^^)[l,2,4]byr/n[l,5-c] 

13) 
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: 20% (i^^^^T'Sfo^ ; 5i~^&$^) 
iH NMR ( 5 ppm, CDCls) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51-7.32 (m, 5H), 
7.17 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.13 (s, 1H), 
5.70 (brs, 2H), 4.46 (d, J = 13.9 Hz, 2H), 3.36 (dt, J = 2.3, 13.9 Hz, 2H), 
2.24-2.07 (m, 4H). 
Mass (m/z) : 385 (EI + ) 

IR (KBr) : 3324, 3172, 2770, 2234, 1660, 1610, 1558, 1446, 1415, 1218, 

1186 cm 1 

SM?, : 224-225 °C 

ytmftVi : C21H19N7O • O.3CH3COOC2H5 1 Ut 
tUHl (%) : C = 64.74, H = 5.24, N = 23.80 
mmW. (%) : C = 64.40, H = 5.41, N = 23.81 

mmmu ■. i-u-is-t 5 j ? ^-2-^)11,2,4] h y tvpu.s 

M : 5% n-7 h^M ; J££«&*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.69 (brs, 2H), 4.00 
(d, J = 13.7 Hz, 2H), 3.35 (dt, J = 2.3, 12.9 Hz, 2H), 2.63 (s, 2H), 2.19 (s, 
3H), 1.80 (d, J = 12.9 Hz, 2H), 1.53 (dt, J = 4.3, 13.2 Hz, 2H). 
Mass (m/z) : 356 (EI + ) 

HI (KBr) : 3324, 2919, 2857, 1713, 1651, 1614, 1558, 1450, 1417, 1232, 
1124 cm 1 

: 190-194 °C 

Mfllft : 2-U-15-T 5 J -2-(7 7^-2-^v)[l ) 2 > 4] h ^^[1,5 
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-c]t°y S.ity-l-J Mt'^}) i?y-4-^f^7§ J}zc$ J-)V 0fb£-^15) 
##^j7T*#&tb5-fb^G 800 mg (2.68 mmol)£v^ n n ^ ^10 mL& 
ctt>*gmi.O mL^fl? U rfrlfc^* / -yVT ^ ^ 0.24 mL (4.03 mmol) *5 
XUh y T-fe h^*^*?^ h y £^ (4.03 mmoDSrill*^ Sfi^»2 

(5%^ * J-)V->7 p nafc;i/*)-T?«NKLfcflL 3i^y-^/*"C?SS 
H B B LT, «JKb-a-«J «t-a^l5) 390 mg^9tM» B B i LTfcfcOK* 
42%) 0 

iH NMR ( 5 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.55 (brs, 2H), 
7.05 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 
4.42-4.48 (m, 1H), 4.15 (d, J = 13.2 Hz, 2H), 3.46-3.42 (m, 2H), 2.95 (t, J = 
11.2 Hz, 1H), 2.62 (t, J = 5.6 Hz, 2H), 1.86-1.82 (m, 2H), 1.61 (brs, 1H), 
1.29-1.15 (m, 2H). 
Mass (m/z) : 343 (EI + ) 

IR (KBr) : 3286, 2929, 1651, 1610, 1442, 1417, 1218, 1124 cm ' 

ifcjft : 207 °C 

7n*#*f : CigH 2 iN70 2 £ LT 
W-JM* (%) : C = 55.96, H = 6.16, N = 28.55 
(%) : C = 56.20, H = 6.44, N = 28.52 
$ttft|16: 2-(7 7y-2-^;V)-7-[4-(2-> f^i/xW?;)^ 
y ,t,)[l,2,4] h y TV P[l,5-c)t°y 5 v^- 5— S * <fc£ 

#7C 0 

JfcJfs : 14% (ftg^?vl'-?lf)&,ft ; Hfetfr*) 

iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, lH), 6.03 (s, lH), 5.65 (brs, 2H), 4.20 
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(d, J = 13.2 Hz, 2H), 3.42 (t, J = 5.3 Hz, 2H), 3.27 (s, 3H), 2.85 (dt, J = 3.0, 
10.6 Hz, 2H), 2.85 (t, J = 5.3 Hz, 2H), 2.69-2.60 Cm, 1H), 1.95-1.85 (m, 2H), 
1.48-1.25 (m, 2H). 
Mass (m/z) : 357(EI + ) 

IR (KBx) : 3108, 1670, 1610, 1560, 1514, 1446, 1417, 1224, 1113 cm 1 
M : 140 °C 

nfcMn •■ vjv~r s: j f^y *?z/-\ — f^)-2-(7 7 

y-2-^/V)[l,2,4] b V 7 % /n[l,5-dtry ^ ^ >-5- ^7 5 V ttb^fe 
17) 

|l^!Jl50^■^fe^c2pC > m•rST5^^>ffiV^-ca^®^b^ i fe (fc£*7) £ 

Jfc^ : 18% (^^ 7 — /U/^=5rf-^T*S^H^ ; ^fe^t^) 

iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04(s, 1H), 5.61 (brs, 2H), 4.20 

(d, J = 13.2 Hz, 1H), 2.98 (dt, J = 2.6, 11.9 Hz, 2H), 2.90-2.82 (m, 1H), 

2.31-2.21 (m, 1H), 2.00-1.86 (m, 2H), 1.46-1.26 (m, 2H). 

Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3414, 3299, 3091, 3080, 1659, 1643, 1604, 1541, 1441, 1219, 
■ 1126 cm 1 

jR£ : 195 6 C 

HJ£#Jl8 : 2-(77V-2-^f^)-7-(4-7i^75/ W-l- 
>f;v)[l,2,4] hVT^u [l,5-c]fc°y v^-5-Y^7^ ut^mi8) 

mMMi5<D%m\mt,ttfci-z7 $ is*%^x,mm4t&y9 atoms') * 

JR* : 54% (^ J — ;V/^^r"7 % ^"eSlpHH ; fifiS*) 
iH NMR (5 ppm, CDCU) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.27-7.14 Cm, 3H), 
6.74-6.55 Cm, 4H), 6.07 Cs, IH), 5.62 (brs, 2H), 4.24 (d, J = 14.2 Hz, 2H), 
3.60-3.46 (m, lH), 3.15-3.04 (m, 2H), 2.20-2.10 (m, 2H), 1.53-1.44 (m, 2H). 
Mass (m/z) : 375 (EI + ) 
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IR (KBr) : 3151, 1666, 1605, 1556, 1506, 1446, 1410, 1377, 1221, 1184, 

1139, 1017 cm 1 
iM : 202-203 °C 

TtmftVr : C20H21N7O • 0.5C 2 H 5 OHi: LT 

ft-^jfi (%) : C = 63.30, H = 6.07, N = 24.60 

MUM (%) : C = 63.11, H = 6.21, N = 24.78 

mm\l9 : 7-(4 tyi?;V7Ut^y^^-l-^^H-(77>-2- 

^)[l,2,4]H;7^n[l,5-c]t°y 5;v^-5-^75; V tfb£fel9) 

mmmojjmzmc,Kfci-zT$yzm"XMmik&M (^#^19) £ 
ntz 0 

: 39% (S^k^f-A^/^^-f ^tfflSI ; bir%&$530 

m NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.34-7.23 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 
5.61 (brs, 2H), 4.22-4.14 (m, 2H), 3.86 (s, 2H), 2.98 (dt, J = 2.6, 13.5 Hz, 
2H), 2.75-2.84 (m, 1H), 2.02-1.95 (m, 2H), 1.96-1.37 (m, 3H). 
Mass (m/z) : 389 (EI + ) 

IR (KBr) : 3437, 3200, 3115, 1655, 1609, 1558, 1508, 1456, 1415, 1225 
cm' 1 

tt£ : 197 °C 

yt^ftffi : C21H23N7O t LT 

H-Hfit (%) : C = 64.76, H = 5.95, N = 25.18 
(%) : C = 64.77, H = 6.12, N = 25.42 

nmvm ■. 2-(77>-2-^)-7-(4-7x^w?;^y^^-i 

-Jjv)[l,2,4) V V ry n[l,5-c]tf V 5 v^-5-^/KT ^ y (tt£*0) 

urn : 16% (i? n-v hnn ; 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33-7.20 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, lH), 6.55 (dd, J = 1.7, 3^3 Hz, 1H), 6.03 (s, 1H), 
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5.59 (brs, 2H), 4.22-413 (m, 2H), 2.99-2.72 (m, 7H), 1.98-1.88 (m, 2H), 
1.36-1.28 (m, 2H). 
Mass (m/z) : 403 (EI + ) 

IR (KBr) : 3145, 2945, 2860, 2674, 1676, 1647, 1562, 1456, 1448, 1223 
cm" 1 

: 158-159 °C 

H»J21 : 2-(77y-2-f^)-7-[4-(3-7x=;^^7^)lf 
^^-l-^/U][l,2,4] h V T^n[l,5-c]t° y 5 S^-B-'f /UT S ^ (flS 
£&2l) 

JR^S : 75% (ii^f/l'X'ff^I ; . 

m NMR ( 5 ppm, DMSO-de) : 9.13 (brs, 2H), 7.98 (dd, J = 0.7, 1.7 Hz, 1H), 
7.96 (brs, 2H), 7.35-7.16 (m, 5H), 6.75 (dd, J = 1.7, 3.3 Hz, 1H), 6.15 (s, 1H), 
4.40-4.51 (m, 2H), 2.97-2.88 (m, 2H), 2.68 (t, J = 7.6 Hz, 2H), 2.13-1.91 Cm, 
4H), 1.63-1.51 (m, 2H). 
Mass (m/z) : 417 (EI + ) 

IR (KBr) : 3103, 2929, 2737, 1672, 1628, 1558, 1539, 1502, 1450, 1228 
cm' 1 

jRjft : 270-273 

({b-a-^22) 

JR^ : 64% (ct^ry— /u/^#1^^t?SIS* ; 51~lt&$J*) 
iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.89-6.80 (m, 3H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 
5.63 (brs, 2H), 4.23-4.14 Cm, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.80 (s, 2H), 
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3.02-2.91 (m, 2H), 2.84-2.76 Cm, 1H), 2.02-1.94 (m, 2H), 1.46-1.24 (m, 2H). 
Mass (m/z) : 449 (EI + ) 

IR (KBr) : 3096, 2956, 2798, 2500, 1691, 1622, 1562, 1543, 1508, 1458, 

1230 cm 1 

jft£ : 170-171 *C 

jtmfttir : C23H27N7O3 • O.2H2O t LT 
fUStf (%) : C = 60.97, H = 6.09, N = 21.64 
(%) : C = 60.98,H = 6.00, N = 21.71 

3*4*23 ■. n-u-[5-t ? / -2-(7 7 ^1,2,4} f y p 

[l,5-c]t°y ?i?y-7-f^]t^y^y-4-'{M-N-^^7t hT 
5 K (ft£«) 

»w-e#b^5^w^, mt/^-^y 1.0 mL*5ct^h y ^/vr 

0.05 mL (0.39 mmol) fcl^fi? U r^iMsTiTTVV 0.02 mL (0.31 

>v/V4V7v f^x-f;H^«t*ff^ltT, ^M^^ (te£t>23) 
50 mg£ £ Lt#7t (Ux^45%) 0 

»H NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.35-7.14 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.58 (brs, 2H), 4.88-4.55 (m, 1H), 
4.48 (s, 2H), 4.37-4.26 (m, 2H), 2.98-2.88 (m, 2H), 2.07 (s, 3H), 1.80-1.53 (m, 
4H). 

Mass (m/z) : 374 (EI + ) 

IR (KBr) : 3324, 3184, 2942, 2842, 2839, 1616, 1603, 1599, 1508, 1450, 
1437, 1263, 1122, 1024 cm 1 
M : 132-135 °C 

IHM24 : 7 - (U,4'] \t y e?y-i , -^^)-2-(7^-2-f 

;W)[l,2,4] h y T ^D[l,5-c]t°y 5 i?V-5-' ( JVT % ^WkM. (^^24) 
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fe ^^y-^/i»*^t?H»*LT, Mft4* «b##J24) fcfcfett* 
t LT#fc (H3t*34%) 0 

iH NMR ( 5 ppm, DMSOde) : 8.07 (brs, 3H), 7.36 (dd, J = 0.7, 3.3 Hz, 1H), 
6.77 (dd, J = 1.7, 3.3 Hz, 1H), 6.16 (s, 1H), 4.58-4.50 (m, 2H), 3.35-3.45 (m, 
2H), 2.97-2.83 (m, 3H), 2.25-2.18 (m, 2H), 1.99-1.60 (m, 9H). 
Mass (m/z) : 367 (EI + ) 

IR (KBr) : 3159, 2933, 2640, 2519, 1705, 1672, 1657, 1616, 1570, 1520, 

1498 cm 1 

: 228-230 °C 

mmM25 : 2-(77y-2-^^)-7-[4-(^^-4-^^ tX ^ :; 

25) 

#7c c 

ift^ : 53% (g^^^^/v/^^-^^t'W^^ ; 6fet&*) 

iH NMR (6 ppm, CDCls) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 5.59 (brs, 2H), 
4.33-4.27 (m, 2H), 3.73 (t, J = 4.9 Hz, 2H), 2.95-2.83 (m, 2H), 2.57 (t, J = 4.9 
Hz, 2H), 2.48-2.04 (m, 1H), 1.95-1.90 (m, 2H), 1.60-1.51 (m, 2H). 
Mass (m/z) : 369 (EI + ) 

IR (KBr) : 3144, 2956, 1670, 1610, 1560, 1446, 1371, 1336, 1228, 1119 cm ' 
MA-: >283 6 C(##iO 
Ttmfitt : C18H23N7O2 tLX 

fWB (%) : C = 58.52, H = 6.28, N = 26.54 

mmm (%) •• c = 58.52, h = 6.45, n = 26.71 

,v)t°-<y i?y-i->f/H[i,2,4]h3ryB[i,5-cltf5 ss^-S-'f /V7 5 
y (fc£^26) 
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HX^ : 32% C*-* J -/v/^^t>t'^BB ; 6M£*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.74 (brs, 2H), 4.30 

(d, J = 12.9 Hz, 2H), 2.88 (t, J = 12.9 Hz, 2H), 2.63-2.28 (m, 8H), 2.29 (s, 

3H), 1.98-1.90 (m, 2H), 1.61-1.48 (m, 2H). 

Mass (m/z) : 382 (EI + ) 

HI (KBr) : 3117, 2940, 2802, 1647, 1612, 1560, 1446, 1417, 1371, 1335, 
1290, 1165 cm 1 
jft£ : 252 °C(#fi?) 
tg*#*T : C 19 H 2 6N 8 0 k LT 
H-^jfi (%) : C = 59.67, H = 6.85, N = 29.30 

mmm (%) : c = 59.64, h = 7.01, n = 29.63 

mm\21 : l-[5-T 5 J -2-(3-7;vto7^;u)[l,2,4] b P 7/bU,5 
(ft£4fe27) 

: 65% y — ^T???S£^i ; 66t&*) 
iH NMR ( 5 ppm, DMSOd 6 ) : 7.98 (d, J = 7.9 Hz, 1H), 7.85 (d, J = 8.6 Hz, 
1H), 7.62-7.48 (m, 5H), 7.37-7.30 (m, 3H), 6.14 (s, 1H), 5.43 (s, 1H), 
4.26-4.20 (m, 2H), 3.30-3.21 (m, 2H), 1.96-1.87 (m, 2H), 1.68-1.63 (m, 2H). 
Mass (m/z) : 439, 441 (ES + ) 

IR (KBr) : 3469, 3315, 3188, 1649, 1610, 1547, 1485, 1433, 1248, 1213 
cm 1 

Bk£ : 239-240 °C 
TtMfttt ■ C22H 2 oClFN 6 Oi: LT 
tt-JMt (%) : C = 60.21, H = 4.59, N = 19.15 
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mmm (%) : c = 60.19, h = 4.60, n = 18.93 

mMM28 : 7- [4- (4-* nP7x^H-^ Y^W^V 
;V]-2-(3-7;l/tn7i=^)[l,2,4] h V 7 V n [l,5-c] \£ V 5 v^-5--f 

;VT 5: y (ft£&28) 
£JS«l©#ifcK:S|SC, ^F^Mf&tST^Irffi^T, «Sft^fc (ft 

^•^28) &mt. 

JR* : 33% fct* — ^T-S^hb ; 

m NMR (5 ppm, CDCI3) : 8.00 (dt, J = 7.9, 1.3 Hz, 1H), 7.92 (ddd, J = 1.3, 
2.6, 9.9 Hz, 1H), 7.41 (dt, J =5.6, 7.9 Hz, 1H), 7.32 (s, 4H), 7.13 (ddt, J = 1.3, 
2.6, 7.9 Hz, 1H), 6.12 (s, 1H), 5.76 (brs, 2H), 4.13 (d, J = 12.5 Hz, 2H), 3.30 
(dt, J = 2.3, 12.5 Hz, 2H), 3.01 (s, 3H), 2.08 (d, J = 12.9 Hz, 2H), 1.91 (dt, J 
= 4.3, 12.9 Hz, 2H). 
Mass (m/z) : 453, 455 (FAB + ) 

HI (KBr) : 3118, 2946, 1668, 1647, 1560, 1468, 1435, 1381, 1330, 1213, 
1074 cm 1 
|ft& : 210-212 V 
Ttmftffi : C23H22CIFN6O t LX 
tHHB (%) : C = 60.99, H = 4.90, N = 18.56 
(%) : C = 61.12, H = 5.04, N = 18.68 

mmm29 ■. i-[5-7? j -2-0- 7^*n7*^)[i,2,4] h y r/niu 

-c]\fV xw-i-J M-4-7 ^-j^k'^v i- h y/u (ft 
««l©^fe^Jpi:. ft^W^»lKi-5T5^Srfflv^, «»ft<£* (ft 
JRSp : 56% (.^V J —^XWfefa ; 

iH NMR ( 6 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 
7.50-7.31 (m, 6H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, 1H), 6.15 (s, 1H), 5.77 (brs, 
2H), 4.40-4.48 (m, 2H), 3.30-3.40 (m, 2H), 2.23-2.02 (m, 4H). 
Mass (m/z) : 414 (EI + ) 
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IR (KBr) : 2862, 1657, 1606, 1560, 1508, 1437, 1387, 1239, 1215, 1186, 

1122 cm 1 

: 222-223 °C 

mmmSO : 2-(77V-2-^/>)-7-(l,2,3 ) 4-fh7t Ke>f 5 ^ 

-2-^^1,2,4] h y 7/n[l,5-c)^!) v^V-5-^/V75 y <fc**30) 

#7C 0 

: 57% (b/V3i^/^'ar^>"Cl¥M^ ; 
iH NMR (6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.32-7.18 (m, 4H), 
7.15 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
5.65 (brs, 2H), 4.70 (s, 2H), 3.84 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 332 (EI + ) 

IR (KBr) : 3139, 1670, 1645, 1601, 1570, 1466, 1419, 1385, 1285, 1240 
cm' 1 

j|fe£ : 218-220 °C 

5c3*#*f : Ci 8 H 16 N 6 0 t LX 

D-JW (%) : C = 65.05, H = 4.85, N = 25.29 

mmm (%) : c = 65.33, h = 4.91, n = 25.81 

a^y^U V-2-^)[l,2,4] b V T^n[l,5-dtT V ^ 5?^-5->f *T 5 
jRsjs : 81% f^t > 3 ^ ; 

iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (t, J = 7.9 Hz, 
1H), 7.16 (dd, J = 0.7, 3.3 Hz, IH), 6.8l(d, J = 7.9 Hz, IH), 6.74(d, J = 7.9 
Hz, IH), 6.56 (dd, J = 1.7, 3.3 Hz, lH), 6.07 (s, IH), 5.63 (s, 2H), 4.67 (s, 
2H), 3.84 (s, 3H), 3.84 (t, J = 6.0 Hz, 2H), 2.89 (t, J = 6.0 Hz, 2H). 
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Mass (m/z) : 362 (EI + ) 

IR (KBr) : 1653, 1608, 1560, i444 cm * 

jftjft : 213-215 °C 

5c*#*f : Ci 9 Hi 8 N60 2 ■ 0.2H 2 O 

D-Htf (%) : C = 62.35, H = 5.07, N = 22.96 

Hi'Mt (%) : C = 62.41, H = 5.18, N = 23.05 
HiS#l32 : 2-(77y-2-^^)-7-(6-^ ^ **S~ 1,2,3,4— f b 7 t K 
n>f y ^-2-^/V)[l,2,4] h y T/n[l,5-c]fc°y 5 ^-5-^ ^7 ^ 

»J1©^&^?C, #j£1-57$y&ffllvT\ «b£#32) % 

JR* : 67% (j:— r/V-C h U ^ V—fa ^ ; 6-fet&*) 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.79 (dd, J = 2.6, 8.3 Hz, 1H), 6.73 (d, 
J = 2.6 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.62 (s, 2H), 
4.62 (s, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.80 (s, 3H), 2.94 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3361, 3145, 1656, 1610, 1560, 1506, 1448, 1225 cm 1 
M : 178-180 °C 
ytmftffi : C19H18N6O2 tLX 
W-JMt (%) : C = 62.97, H = 5.01, N = 23.19 

mnm (%) : c = 63.12, h = 5.27, n = 23.37 

£%ffl33: 2-(77^-2-f^)-7-(7-^ h 1,2,3,4- T h 7 t K 

*4V*J y y-2-f^)[l,2 ) 4]M)7/n[l ) 5-c]f!) 5 5?y-5— f ^7 5 

y Wk^«b33) 

IIMl0^f?C, »S?t67$y.ftlV^, SRHte^fc (lb£^33) Sr 

JR* : 66% (T-fe h=-hD frX» HJfa^ay; 6£f&*) 

iH NMR (5 ppm, CDC1 3 ) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
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3.3 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 6.75-6.80 (m, 1H), 6.75 (s, 1H), 6.56 
(dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.62 (s, 2H), 4.67 (s, 2H), 3.81 (t, J = 
5.9 Hz, 2H), 2.90 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3402, 3151, 1659, 1610, 1450 cm 1 

®b£ : 166-168 °C 

5c*#*f : CwHwNeOs t tt 

•HUB (%) : C = 62.97, H = 5.01, N = 23.19 

Hffift (%) : C = 62.65, H = 5.06, N = 23.24 
Hi&#|34: 2-(7?y-2->f»-7-(8-^ b **S~ 1,2,3,4- T b 7 t K 

ujy*;v y -2- 4^)11,2,4] b V 7/o[i,5-c]^y 5 frT 5 

JR^ : 67% (T-fe b - b U ^"^ Mlfa^a^I 6&$**) 

iH NMR ( 5 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.13-7.21 (m, 2H), 

6.78 (d, J = 7.6 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 

1H), 6.13 (s, 1H), 5.64 (s, 2H), 4.57 (s, 2H), 3.88 (s, 3H), 3.88 (t, J = 5.8 Hz, 

2H), 2.93 (t, J = 5.8 Hz, 2H). 

Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3338, 1666, 1653, 1618, 1608, 1475 cm 1 
: 207-210 °C 

£SJfe0535: 7-(6,7-^^ b 1,2,3,4-^ b 7 * YnJV*; V >~2 

-^;v)-2-(77>-2-^/i')[U4]fy7/o[l,5-c]^!) S i?V-5-^ 

ivy 5 y Gk-a-^35) 

l&ip : 54% (^-— T^T' HJfa Xs — i/ 3 V ; 6fe©3c) 

iH NMR ( 8 ppm, CDCU) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.69 (s, 1H), 6.67 (s, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 
1H), 5.61 (s, 2H), 4.61 (s, 2H), 3.89 (s, 3H), 3.88 (s, 3H), 3.85 (t, J = 6.0 Hz, 
2H), 2.88 (t, J = 6.0 Hz, 2H). 
Mass (m/z) : 392 (EI + ) 

IR (KBr) : 1650, 1606, 1556, 1513, 1450, 1224 cm 1 
jK£ : 159-161 *C 

jtmfttfr : C20H20N6O3 • O.5H2O • 0.2(C 2 H 5 )2O t LX 

ftm& (%) : C = 61.22, H = 5.43, N = 20.02 

mW\U (%) : C = 61.35, H = 5.44, N = 20.64 

: 7-(7-^n^-l,2,3,4-f h?t Yn4V*J V 
-2-(77y-2-^*,2,4] h V Ty'n[l,5-c]b° V $ Vis -6- 4 ^7 S V 
(fc£fe36) 

#fc„ 

J|X^ : 48% */wa-c#$NI ; 

iH NMR ( 6 ppm, CDCI3) : 7.63 (dd, J = 0.7, 1.7 Hz, 1H), 7.20-7.36 (m, 3H), 
7.06 (d, J = 7.9 Hz, 1H), 6.58 (dd, J = 1.7, 3.3 Hz, 1H), 6.11 (s, 1H), 5.67 (s, 
2H), 4.70 (s, 2H), 3.82 (t, J = 6.1 Hz, 1H), 2.91 (t, J = 6.1 Hz, 2H). 
Mass (m/z) : 411 (EI + ) 

IR (KBr) : 1662, 1653, 1604, 1558, 1446 cm 1 
jR£ : 206-208 V 
TtmMfr : Ci 8 Hi5BrN 6 0 t LX 
ttW-m (%) : C = 52.57, H = 3.68, N = 20.43 
(%) : C = 52.29, H = 3.75, N = 20.12 

mmmi 2-15-75 j -2-177 ^-2-^^)11,2,4] b y r/ntu-ci 

^ i; ^^^-7-^^1-1,2,3,4— r h9t Kn-C y^y J) ^-7-#/M^ h 

y (ft-a-^37) 
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JfcSp : 25% (BMfeacfvl'-e h V ^ 3 ^ J 

iH NMR (S ppm, CDCI3) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51 (s, 1H), 7.50 
(d, J = 10.1 Hz, 1H), 7.29 (d, J = 10.1 Hz, 1H), 7.17 (dd, J = 0.7, 3.3 Hz, 1H), 
6.57 (dd, J = 1.7, 3.3 Hz, 1H), 6.06 (s, 1H), 5.68 (s, 2H), 4.75 (s, 2H), 3.84 (t, 
J = 5.9 Hz, 2H), 3.03 (t, J = 5.9 Hz, 2H) 
MassWz): 358 (EI + ) 

IK (KBr) : 2227, 1652, 1606, 1558, 1512, 1448 cm 1 
fifc£ : 187-189 °C 

5o3f##f : Ci 9 Hi 5 NeO • 0.4H 2 Oi: VX 

tt-JHB: (%) : C = 62.60, H = 4.37, N = 26.89 

mum (%) : C = 62.71, H = 4.30, N = 26.53 
nnmSB : 2-l5-7?;-2-(77^-2- f^)[l,2,4]hyT^n[l,5-c] 
t »y * 5? 7- 4 /!,]- 1,2,3,4— 5 1 f7 fc Kn^y^y y-7-^^*V7 
$ K (fcl^38) 

JfcS£ : 24% (^ y — ^"eflllS* ; 

iH NMR (S ppm, DMSO-cU) : 7.87 (s, 1H), 7.65 (m, 4H), 7.40 (d, J = 7.9 
Hz, 1H), 7.32 (s, 2H), 7.07 (d, J = 3.6 Hz, 1H), 6.67 (m, 1H), 6.11 (s, 1H), 
4.77 (s, 2H), 3.87 (t, J = 5.9 Hz, 2H), 2.98 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 412 (EI + ) 

IR (KBr) : 3352, 1653, 1608, 1556, 1448, 1335, 1155 cm 1 
IRA ■■ 181-183 °C 

TtMftffi : C18H17N7O3S • 1.3H 2 0£ LX 
tf-JHi (%) : C = 49.72, H = 4.54, N = 22.55 

nmm (%) : c = 49.99, h = 4.30, n = 22.41 

mfaM39 : 2-(3-7/^n7x=;P)-7-(l,2,3,4-7 1 >7t Kn^f 

V }V)[\,2& h V T^n[l,5-c]t°y 5 *T (it&to 

39) 
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-fb-^ft (fls£*39) £#7c„ 

Rap : 49% J — /ve#3^S ; Sfefft*) 

iH NMR (5 ppm, CDCls) : 8.01 (d, J = 7.9 Hz, 1H), 7.92 (dd, J = 2.0, 8.6 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.19-7.10 (m, 5H), 6.08 (s, 1H), 
5.62 (brs, 2H), 4.70 (s, 2H), 3.85 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 361 (EI + ) 

IR (KBr) : 1653, 1610, 1558, 1484, 1420, 1211 cm 1 

M : 223-224 V 

TtmfttiT : C20H17FN6 tLX 

(%) : C = 66.65, H = 4.75, N = 23.32 
HiUS (%) : C = 66.17, H = 4.73, N = 23.15 
mWUO: 2-(7 9>'-2--Ov)-7-(7S,8aR-7-* h^^^^t Kn 
t°P p[l,2-a]t°7v 5 ^-2 — r^)[l,2,4] V V 7 V n [l,5-c] k° JJ 5 v^-5- 

Hlfi^io^ife^^Cs ^t575yffflv^ tinted (fl^4&40) & 
i&m : 40% Qft»*^^"CI¥*S* ; 

iH NMR ( 6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 (brs, 2H), 4.38 
(d, J = 11.2 Hz, 1H), 4.16 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, 1H), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20. (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, 1H), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

tt,tf£%.g : [a b = +20.4° (29°C, cl.15, CH3OH) 

MUmi: 2-(77^"2- T/W)-7-(7S,8aS-7-^ K* 
tf a D[l,2-a]t"7 v^-2-^)[l,2,4] h V 7 V n [l,5-c] t° V SS^-S- 
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: 20% Wif/K'Sfe^ ; 
m NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 <m, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

: [«b = -40.19° (29°C, cl.00, CH3OH) 
HttM42: 2-(77>-2--r/v)-7-(7R,8aR-7-^ ^W^tKP 

fc° p o [1,2 - a] tT 7 *J 1/ - 2 - 4 /V)[l,2,4] V V T S n [1,5 - c] t° V $ V V - 5 - 

^f;U7 5y (<fb£^42) 

ifcsp : 41% (RBI^f-/vt?S3ISiBi ; 

iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 (m, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

: [o]d = +41.1° (29°C, c 1.05, CH3OH) 
HJ60943 : (-)-2-(77^-2--f^)-7-(t^^t Kn^y K[l,2-a] 
\fy v^-2--Ok)[l,2,4] b y T>/ P[l,5-c]t° V 5 i?>-5-' f^T ^ (ft 
£fe43) • 

(HPLC) fcttU WttfflJ*#&£fcl'fc. 
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% 7 A : DAICEL CHIRALPAK OD (2.0 cm I.D. x 25 cm 5 n m) 
&fbffi : = 50/50 (v/v) 

jffij£ : 20mL/# 

tag : 

tfettiifc* : 280 nm 

m NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

ittizftg : [«]d = -22.8° (29^. c 0.200. CH3OH) 

HJfe$|44: (+)-2-(7 7^-2-'f/V)-7-(tnt Kok'P K[l,2-a] 
t°7v^-2-^)[l,2,4] by7ynll,5-c]t°!) *i?y-5-W^ «fc 
£^43) 

iH NMR ( 8 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

ttMftg. : [a ] D = +23.2° (29^ c0.200. CH3OH) 

mm\45: (±)-7-(ciS-:f#t Yu^y*; V fr)-2-(7 7 ^ 

-2--r/v)[i,2,4]byryn[i,5-c]t°y 0ffc£^45) 

: 72% (^^ J —/Is/BM^frX'W&Mi ; fife^*) 
iH NMR ( 8 ppm, CDC1 3 ) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.54 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.56 (brs, 2H), 

4.00-3.92 (m, 1H), 3.81 (dd, J = 4.3, 13.2 Hz, 1H), 3.27 3.13 (m, 2H), 

1.91-1.73 (m, 4H), 1.61-1.25 (m, 8H). 

Mass (m/z) : 339 (EI + ) 

%m$tft : C 18 H 2 2N 6 0 • 0.2H 2 O<b UT 

H-glfi (%) : C = 63.21, H = 6.60, N = 24.57 

HSMit (%) : C = 63.36, H = 6.41, N = 24.32 
HMI46 : (±)-l-{trans-T*> tK^y^;!) V-2— i ^)-2-(7 7 

46) 

IR$5 : 44% 0=-* / -/i//@|ixf;l/-eS^^ ; Sfeffcfc) 

iH NMR ( S ppm, CDCls) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.61 (brs, 2H), 4.29 

(dd, J = 2.0, 12.9 Hz, 1H), 4.15 (dd, J = 2.0, 12.9 Hz, 1H), 2.81 (dt, J = 2.3, 

12.5 Hz, 1H), 2.44 (t, J = 10.9 Hz, 1H), 1.75-1.58 (m, 4H), 1.43-0.92 (m, 8H). 

Mass (m/z) : 339 (EI + ) 

jlMfttix : C18H22N6O • 0.2H 2 Oi: LT 

fUMS (%) : C = 63.21, H = 6.60, N = 24.57 

&M (%) : C = 63.26, H = 6.30, N = 24.51 
£ttf!47 : 2-(7 7 V-2-^)-7-(l,2,3,4-X b 7 t Kn f n n [1,2- 
a]tf 7 ^^-2-^^)11,2,4] h y Ty n[l,5-c]t°!J 5 i?^-5— f *T 5 > 

(te-a-^47) 

: 16% (^ ^-/V/^iif/K'SSB! ; fi£$*) 
iH NMR ( 5 ppm, DMSO-ds) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.70 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.72-6.63 (m, 2H), 6.08 (s, IH), 6.01 (t, J = 
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3.0 Hz, 1H), 5.90-5.86 (m, 1H), 4.70 (s, 2H), 4.07-3.93 (m, 4H) 
Mass Wz) : 326 (EI + ) 

mMM4S: 2-(7 7 y-2-^;0-7-(l-^;V-5,6,7,8-r b 7 t Kn-f 
^m,5-a]fcf7^^-7-^;i')[l I 2 ) 4]l>yTyo[l l 5-c]e^;^y-5-- 

>f /W ^ ^ (fc£»48) 

IfcSjS : 46% (^^HPLC^TM ; B 

iH NMR (5 ppm, DMSOcU) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.72 (brs, 2H), 
7.49 (s, 1H), 7.08 (dd, J = 0.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 
6.18 (s, 1H), 4.65 (s, 2H), 4.11-4.04 (m, 2H), 3.97-3.93 (m, 2H), 2.09 (s, 3H). 
Mass (m/z) : 326 (EI + ) 

£%0J49: 2-(77y-2-f^)-7-(5 1 6,7,8-ff7t KM $ *V[l,2 
-a]t p 7^^-7-^^)[l,2,4]b Tyn[l,5-c] hTU §S?y-5->f^7S 

W : 56% (£-I&HPLCl::-Cfllfii ; Sfe©*) 

iH NMR ( 5 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.74 (brs, 2H), 
7.11 (s, IH), 7.09 (dd, J = 0.7, 3.3 Hz, IH), 6.90 (s, IH), 6.68 (dd, J = 1.7, 
3.3 Hz, IH), 6.22 (s, IH), 4.74 (s, 2H), 4.15-4.02 Cm, 4H). 
Mass (m/z) : 323 (EI + ) 

H»J50 : 2-07 7 V-2--Y/V)-7-(5,6,7,8-X h?t Kn [1,2,4] h V T 
✓ n[l,5-a]tT9^^-7->r^)[l,2,4]hyT5/n[l,5-c]tr5 5 5?^-6->f 

A'T 5 y (flS^*J50) 

: 46% (iiif/K'^a! ; 6£$*) 
iH NMR (5 ppm, DMSO-de) : 7.96 (s, lH), 7.87 (dd, J = 0.7, 1.7 Hz, IH), 
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7.78 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 Hz, 1H), 
6.29 (s, 1H), 4.85 (s, 2H), 4.26-4.23 (m, 2H), 4.18-4.14 (m, 2H). 
Mass (m/z) : 323 (EI+) 

H»J51 : 2-(77^-2-^7V)-7-(3-7<^-5,6,7,8-7 i h7t: Kb 
^m5-a]^7^y-7->f/v)[l,2,4]f!iT/n[l,5-c]^y5^^-5 

HWJ1(D^^2PC, Mj£-f ST^SrJ^T, &£fc£4fc (fc£fe5l) £ 
Git. 

fc* : 47% (a&HPLCKTfJMSl ; fife®*) 

iH NMR ( 6 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.08 (dd, J = Q.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (s, 1H), 

6.17 (s, 1H), 4.73 (s, 2H), 3.98 (brs, 4H), 2.24 (s, 3H). 
Mass (m/z) : 337 (EI + ) 

mmms2: 2-(? r^)-7-(3-t Kn^v^^v-s^s-x 

h y t Kb >f 5 y y[l,5-a] f7^^-7-f^)[l,2,4] h U T :/n [1,5-c] t° JJ 
01* : 32% (&]&HPLCfcT»K ; &&$&*) 

iH NMR ( 5 ppm, DMSOde) : 7.88 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.70 (s, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 

6.18 (s, 1H), 4.77 (s, 2H), 4.47-4.45 (m, 2H), 4.15-4.09 (m, 2H), 4.01-3.97 (m, 
2H). 

Mass (m/z) : 353 (EI + ) 

gtt0J53 : 2-(77y-2-^^)-7-(4,5 ) 6 1 7-f b7t KPt°7^n[l,5 
-a]fc 0 7^>— 5-^)U,2,4] h y 7yB[l,5-c]kl 5 v^-5-^T 5 * 
(fc£«) 
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HX^ : 40% (M^^^X^^m ; Sfelft*) 

iH NMR ( 5 ppm, DMSOde) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.42 (d, J = 2.0 Hz, 1H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 
Hz, 1H), 6.19 (s, 1H), 6.15 (d, J = 2.0 Hz, 1H), 4.78 (s, 2H), 4.21-4.15 (m, 
2H), 4.12-4.06 (m, 2H). 
Mass (m/z) : 322 (EI + ) 

£1160154: 2-(77V-2-^^)-7-(5 ) 6,7,8-Th7t Knt 1 !J KU.3- 

d]t-y ^^y-e-^^wlf yryn[i,5-c]t°y $i?y-5->f^T5y 
: 22% Qftg^^vveSj^iSI ; 5i"3fc6t&30 

iH NMR (5 ppm, DMSO-d 6 ) : 8.96 (s, 1H), 8.66 (s, 1H), 7.87 (dd, J = 0.7, 
1.7 Hz, IH), 7.71 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.87 (dd, J = 1.7, 
3.3 Hz, IH), 6.16 (s, lH), 4.75 (s, 2H), 3.99 (t, J = 5.9 Hz, 2H), 2.97 (t, J = 
5.9 Hz, 2H). 
Mass (m/z) : 335 (EI + ) 

mtm55: 2-(7 7>-2-^/V)-7-(3RS,9aSR-3-^^^^^t Kn 
k 1 r^[2,l-c]l,4-^tv>>-8-^^)[U4]f!)Tyn[l,5-c]t!J 5 
*J V - 5 - A A*T 5 y ({fc-^55) 

W : 65% (^1^/^^^^S^bI ; 

iH NMR ( 8 ppm.CDCla): 7.58 (dd, J = 0.7, 1.7 Hz, lH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7. 3.3 Hz, lH), 6.01 (s, lH), 5.90 (brs, 2H), 
4.04-3.91 (m, 3H), 3.64 (dd, J = 7.6, 11.6 Hz, IH), 3.60 (dd, J = 4.0, 11.6 Hz, 
IH), 3.10 (dt, J = 3.3, 12.5 Hz, IH), 2.83-2.68 (m, 2H), 2.64 (dd, J = 3.0, 
11.2 Hz, IH), 2.55-2.33 (m, 3H), 1.38 (d, J = 6.6 Hz, 3H). 
Mass (m/z) : 356 (EI + ) 
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H»J56 : (+)-2-(77y-2-^;>)-7-(t^t K^7^/[2,l- 

: 19% 0* * y — 7V/|jFR^^^tfffJS* ; & 
iH NMR ( 5 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.62 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
4.16 (t, J = 13.2 Hz, 2H), 3.05 (d, J = 12.2 Hz, 1H), 2.98 2.68 (m, 3H), 
2.62-2.40 (m, 4H), 2.38-2.10 (m, 3H). 
Mass (m/z) : 358 (EI + ) 

toft 415**1 20.0 m & 

7? Y—X 1434 mff 

m^f^zfV 30.0 mg 

t Kcdi-v'T'PtVUr/l'n-^ 6.0 mg 

^r7 V yM^JL^kVA 0-6 mg 

fj- 200 mg 

« fc£*14 20.0 mg 

7"£-fe/V 99.5 mg 

^r7 y -A 0 5 mg 

|f 120.0 mg 

« ^£^31 2.0 mg 

fiMB^Xtt 200.0 mg 
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24.0 mg 



50.0 mg 



1.72 mg 



277.72 mg 



5 * fctt-tomaifiF**^* ****** 
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1. S (I) 




l> Rl a) 



R3fi^; (A) 



SSr^-fS) Sr*i-] s ^ (B) 




(A) 




•Bl 
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<sar^=^^ 77/^/^^^ nr 4B r 5B r 4B *5£ 

X B i«*fC^©i§i3\ X B 2(*NR 4B2 R 5B2 (sStU R<B2*5j:t5R»B2rj:-€:H-etiir 
12R 4A &J;t>*R 5A £ 13 ^ 

teiftT^*^ T7J\s*;vjr*is. NR 4B 3R 5B3 (S^ 

R4B8^itJ^ 6B8 tt^ti^Ht(rlBR* A 33«ttWEl 8A ilRllt"CS>5) x ^o^^ g& 

±^fc§x B ^XB2^^tb^^^^i-5^*m^^-lt^^^-c^^^*^ 

/K NR 4C R 5C R 4C & i t^R^fi-^n ^tLtfj|BR 4A *5 J: 0R 5A 1 t? fc 5 ) , 
ot, CH^fcttMW^SrSi-] ^^5(1,2,4] HP 7*/p[1,5-c] 

2. R«*s**IS : f : T?ife5lll*©«5Hl1B*Oll,2,4]b P T ^ n [1,5-c] t° JJ 
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4. Ri^2-7U/UT*>5»*©«iHl*fctt2lE«SO[l,2,4] h V 7^Jn 

[1,5-c] t° 3 5 v> £ fc fit* ©H3l±f^ * ft 5 

5. R»*s^ (A) T?**iL*3ET?*>«Bl3fto<fiBBi~4©v^i**td*tlB*© 
[1,2,4] h y r y o [1,5-c] b° y 5 S^UMM** fc ©SS^ffF* $ ft 5ife= 

6. SAdstrn y y ^jil f-a-^/v* y > 

31, f - T y y v 5 * fc ft^A- t K n - 1 ,4- * * if if t° T* fc 5 ft* © f&B 
5fB*©[l,2,4] h y T^n[l,5-c]t'y 5 5^«ii*tt£fctt:*©Ig3±W : ££-ft 

«£H5fB«©[l,2,4] f y T y a [1,5-c] f y 5 5? fctt-^&SUtf £ 

IS* ©I£II5IB«© [1,2,4] h y 7/o [1,5-c] tf y 5 v^It^f ft 

«©[i,2,4] h yry'n [1,5-c] t-y *i?>nmft*ittt*:<omm±.ft®zti&&o 

*fcttt Kn*V^ ^^"Cfe 5ft*© $gIS5~8©V>T fttf»KHBii© [1,2,4] h 

y rv* a [1,5-c] try se?:/$^ft£fctt*©3i3±f*££ft*:!£" 

11. R*dS* (B) T-a$n5S-efo5tt*©fEBl~4©V^-fn^^l2^© 
[1,2,4] h y T^/p [1,5-c] t°y 5^^#;£fcte^©^S±f^£ft5*£o 

12. X?i*5iLXflP*<D-J3&W&h U< te#ff&©T y-/u*7tttT7^ 

ffl iiib*©[i,2,4] hvryx2 [1,5-c] tf y 5 i? ift*fc* ©SBS-tw^ $ 

ft<5$L 

13. XBi^ 7 K^^Tfc5lt*©|£HlllB®©[l,2,4] h !I7/p[ 1,5-c] tf 

14. XBiirXB2^P^i-5^m^±Kfot)> ^OXBl^XBS^^tt^tL^ 
P^i-5^*Mi : -i:-^^^oT^lP^^#^?f^-t-5lt*:©^iailia«© 
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[1,2,4] h y T^a[i,5-c]k°y 5 ^f§^#ll:7cte^<^:g±f^£ft5^ 

15. l&fO^is^^ p^ *1fy»^fc5l»#©|fiBl4lBffc©[l,2,4] h 

y r y p [i,5-c] t° y ? i/isnmftiz tent <omm±.t^ ztizM. 

16. r 3 ^ (O -c♦*^tL5S-efc^lf*(ofSlal~4(Dv^-f^^^^-lE^ 
[1,2,4] h y ryn[i,5-c]t°y 5 vi/mMWiztt*<oW&±-&®*foz>&° 

17. Yi^it/Yz^CHT^SIf^OlEHlGlBftcOtl^^] h !J7/o[l,5-c] 

is. xci^tK*^, «t^=^^ ^ufy, *yT;%.tcnxfr*y 
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